Abstract
Introduction
The Internet significantly changed the 'mechanics and economics' of health information for the broad population [1] and has become a major source of health information and decision support. The Internet allows presenting health information in more accessible ways, tailored to for specific audiences and provides anonymity in sensitive topics [2] . Consumers greatly benefit from access to health information, reporting higher participation in health-related decision making, increased understanding of and adherence to their care, higher engagement in health improving behavior, as well as better relationships with their physicians [3] . Online health information is, thus, an important way to enable consumers becoming the 'source of control' in making their healthcare decisions [3] . As in 2012, about 70% of U.S. adult Internet users accessed health information online [4] and about two-thirds of all U.S. Internet users feel better informed about health than five years ago because of their Internet use [5] .
Despite these proliferations, however, there is one group that -although actually using the Internetsignificantly lags behind using online health information: older adults around the age of 60. Whilst U.S. Internet users between 18 to 64 report relatively homogenous rates around 71-76% of having looked for health information online in the last 12 months, only about 58% of the U.S. Internet users aged 65 do so [4] .
Older adults are significantly at risk to suffer from chronic illnesses [6] and those with a chronic disease are, in turn, more likely to "contribute to the explosion of health care costs in the U.S." [7] . Given that the older segment is expected to grow, health expenditures for seniors are likewise expected to rise [6] . It is expected that health care systems worldwide will be confronted with older adults, who will live longer and cost more to treat [8] .
Given the outlined potentials of online health information in supporting seniors to take active control of their health and well-being [9] , understanding the reasons why older Internet users do not use online health information is consequently of high importance. Clearly, online health information is unlikely to have any impacts on seniors health behavior unless it is actually used [10] .
Surveys on adults' online health information use [e.g., 11, 12, 13] point out that seniors' online health information use is highly related to their health literacy and health condition. Thus, it may be that these two factors serve as the motivating and likewise inhibiting factors of seniors' online health information use.
However, research addressing this important issue is scarce as literature reviews at the intersection of older adults and health IT use point out [14, 15, 16, 17, 18] . Most of todays' available studies are directed towards predicting seniors' intentions to use specific health-related systems, such as telehealth and remote patient monitoring systems [19, 20] , mobile health services [21] , or other specific patient systems [22, 23] . The important roles health condition and health literacy might play in seniors' health IT use have been either largely ignored [18] or remained inconclusive [22, 23] . Thus, it is important to examine the mechanisms how
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Towards this end, research in post-adoptive IT behavior [24] indicates that individuals' enhanced IT use (i.e., using new features) is to a large extent a result of their motivation and exploration [25, 26] . To the extend that 'Online Health Information Use' represents a form of seniors' enhanced post-adoptive Internet use, motivation and exploration behavior might be helpful in understanding how health need and health literacy translate into seniors' online health information use.
Thus, the objective of our research is to examine how the interplay of seniors' health literacy, health need, and exploratory IT behavior accounts for their actual use of online health information.
By drawing on a post-adoption perspective, we specifically examine the role of exploratory IT behavior as a mediating link between health-related factors and online health information use as a consequence. We thereby contribute to research at the intersection of older adults' health IT use by examining how motivational factors account for health IT behavior and extend research on the antecedents and consequences of exploratory IT behavior.
Our paper proceeds as follows: In the following section, we will provide background information on recent advancements in post-adoption research. Building on these insights, we then propose our research model and proceed with the development of our hypotheses. After that, we illustrate our methodological research approach and report the results from our empirical study. Subsequently, we discuss how our study contributes to research on older adults' online health information use and post-adoption research, derive practical implications, discuss our study's limitations and further research directions.
Post-adoptive IT behavior
Understanding post-adoptive behavior is gaining attraction in information systems (IS) research [e.g., 27, 28] . Post-adoptive behavior can, for instance, denote the decisions to adopt new features, as well as actual feature use and extension behaviors of an individual after an IT application has been installed and applied by the user in accomplishing her/his activities [24] . Consequently, IS research proposed different types of post-adoptive IT use -such as enhanced, extended, or innovative use [24, 27, 29, 30] in order to understand how a system's benefits and intended outcomes can be unleashed.
These use types usually refer to as using a system in a more sophisticated or novel way by making more use of the functions inherent in a system. Enhanced use, for instance, reflects "novel ways of employing IT features" [29, p. 362 ] and includes using a formerly unused set of available features. Similarly, extended use denotes "using more of the technology's features to support an individual's task performance" [30] . Innovative use, likewise describes the application of IT in novel ways [25] .
What drives these post-adoptive use types is consequently of high importance [24, 25, 29] . Towards this end, especially users' exploratory behavior has been advocated to promote enhanced system use [24, 26] . Exploratory user behavior denotes the extent to which a user actively seeks new purposes of a given technology [26, 28, 31, 32, 33] . Hereto, Ahuja and Thatcher [28, p. 431] proposed 'Trying to Innovate with IT', defined as a "user's goal of finding new uses of existing workplace information technologies". Trying to Innovate with IT denotes an actual behavior with goal-direction [28] . Innovative and enhanced use, as well as exploratory behavior are considered essentially as a self-driven behavior [34] .
Motivational factors and mechanisms account largely for variations in exploratory behavior and enhanced use [29, 34] . Whereas much of the research on post-adoptive behavior currently takes place in organizational settings examining the influence of the organizational environment in supporting employees innovative and exploratory IT behavior [e.g., 26, 28, 35] , the roles of intrinsic and extrinsic motivations accounting for such variations have been examined in greater detail more recently. In this regard, it has been shown that perceived usefulness, a factor accounting for extrinsic motivation associated with favorable jobrelated outcomes, influences exploratory behavior [32, 33] . Various forms of intrinsic motivation can likewise account for variations in exploratory behavior [33, 35] . In this vein, Li et al. [25] observed that intrinsic motivation to increase knowledge as well as motivation to experience stimulation highly accounts for innovative IT behavior. In similar vein, Tennant et al. [36] observed that intrinsic motivation and domainrelated knowledge accounts for variations in IS use.
Taken these insights together, although prior research has greatly improved our understanding of factors driving system exploration, for the most part, however, these studies have taken place in organizational settings and examined the influence of organizational environment stimulating exploratory behavior. What drives exploratory behavior in private settings, however, has not been examined yet. Moreover, despite the preliminary evidence that exploratory behavior can account for enhanced system use [26] , Wang et al. [37] call for further investigations of the behavioral outcomes of innovative IT behavior.
To the extend that 'Online Health Information Use' represents a form of enhanced post-adoptive use, motivation and exploration behavior might be helpful in understanding how health need and health literacy translate into online health information use.
Research model and hypotheses
Seniors are more threatened to suffer from diseases [7] and online health information can support seniors in their health-related decision making by obtaining knowledge about diseases, symptoms, or treatments [14] not only to cope with an acute health issue, but likewise to enhance their engagement in preventive health behavior. Although using the Internet in general, however, older adults are significantly less likely to obtain health information from the web [4] . It is, thus, important to understand the motivational mechanisms leading seniors to use online health information.
Drawing on the insights gained about post-adoptive behaviors, such as enhanced, extended, and innovative IT uses, in this research, we conceptualize 'Online Health Information Use' as a type of enhanced seniors' IT use as it reflects the notion of using more of technology's available features [26] . Precisely, 'Online Health Information Use' is here defined as the extend to which seniors obtain health-related information and support for health-related decision making with IT. To understand the variations in seniors' online health information usage, we propose our research model (Figure 1 ), describe our factors under consideration and develop our hypotheses next.
System exploration is the process of searching for new ways of using the system [26] . Seniors' exploratory IT behavior is hereunto referred to Trying to Innovate with IT and reflects a senior's goal of finding new uses of existing information technologies for tasks of personal importance [adapted from 28]. Trying as a behavior reflects a process of achieving an end-state, such as the attainment of goals [38, 39] , or the process that "puts new ideas (i.e. new ways of using IT) into action" [37, p. 1107] . The more individuals engage in IT exploration behavior, the more new features are likely to be found and applied [26] . A recent empirical study supports the notion that exploratory behavior leads to extended system use [26] . Studies report that those older adults, who have a higher tendency towards 'openness-to-experience' are much more likely to seek health information on the Web [12] . Such 'openness', in turn, acts as an important intrinsic motivation to engage in exploratory IT behavior [35, 37] . Thus, to the extend that seniors regard online health information of personal importance, higher engagement of exploratory behavior should likely lead to seniors' enhanced Internet use by making use of the 'health information feature' the web offers. We hypothesize:
H1a: Exploratory IT behavior positively affects Online Health Information Use.
Like any other demographic group, seniors are not monolithic in their technology adoption and use [40] . Age itself is still an important differentiator, given that not only Internet adoption significantly decreases with age [40] , but likewise online health information usage and these rates continue to decrease with higher ages [4] . Whereas the web has become a 'normal' way of obtaining health information for younger Internet users, for older adults using the web for health purposes may be more 'novel', different, or 'innovative'. What characterizes behavior as 'normal' or 'innovative' is "in the beholder's eyes" [25, p. 661] . Thus, it is likely that online health information use is much more a result of seniors' IT exploration attempts for seniors of higher age, constituting age as a potential moderator. We hypothesize:
H1b: 'Trying to Innovate with IT' has a higher influence for older than for younger seniors. Whilst exploratory IT behavior denotes the actual process of searching for new ways to use IT leading to online health information usage, seniors' must associate an actual benefit from using IT for health purposes. Expecting positive outcomes from a behavior is clearly the driving force of human behavior [e.g., 41, 42] . To this end, Perceived Usefulness (PU) reflects the extent to which an individual believes that using IT will help him or her to attain better health outcomes [43] . Plenty of research demonstrated that usefulness perceptions are not only of high importance in initial technology acceptance, but continue to predict sustained actual usage whilst other factors such as ease of use diminish [43, 44] . Enhanced use of a system is significantly determined by such positive associations [30] . Not surprisingly, positive evaluations largely affect consumers' decision to make use of health IT [22, 45] and their actual online health information use [10] as well. Similarly, benefit perceptions act as strongest predictor of performing health-related behavior [46] . We hypothesize:
H2a: Usefulness perceptions positively affect Online Health Information Use
However, studies indicate that the older adults are, the less likely they are to trust the Internet as health information source [47] , indicating that the older adults become, the less they perceive the Internet as an adequate and, thus, useful information source.
H2b: 'Perceived Usefulness' has less influence as age increases.
Given the high importance of health literacy and health need, we next provide arguments how these two factors influence seniors' exploratory IT behavior and usefulness perceptions that are here considered as the principal factors driving online health information use.
Health Knowledge reflects "the extent of knowledge and understanding of personal health problems" [22, p. 243 ]. Health domain knowledge or health literacy is a major precursor of online health information use [2] and of effectively using consumer health IT [23] . Without adequate health knowledge, lay individuals are confronted with a large search space making it difficult to them separating the relevant from the irrelevant information [2] , given that not all online health information is of high quality [48] . Thus, those who have higher knowledge about their health and how to care for themselves may benefit more from using online health information, as they more readily understand the information searched for and retrieved [23] . Similarly, interest in health information is one of the forces leading online users to obtain health information from the web [4] . In motivation research, individuals' intrinsic motivation to know refers to engagement in an activity for the sake of the pleasure and satisfaction arising from learning, exploring, or trying to understand new things [49] . It is related to exploration, intrinsic curiosity, as well as the intrinsic motivation to learn [50] . Recent IS research indicates that this type of intrinsic motivation greatly encourages users to engage in innovative and exploratory IT behavior [25] and accounts for variations in IT use [36] . In related IS research, it has been shown that domain-relevant knowledge enhance variations in system use [36] . Information seeking reflects a kind of learning [2] and, thus, those who have a higher baseline knowledge of health may seek to enhance their knowledge further on, leading to heightened motivation to explore new ways of finding information using computers. Based on these lines of reasoning, we hypothesize:
H3(a,b,c): Health Knowledge is positively associated with (a) Online Health Information Use, (b) Trying to Innovate with IT, and (c) Perceived Usefulness
Healthcare Need in this research reflects the frequency and diversity of physician visits and the presence of a chronic disease [22] . Individuals, and especially older adults, can greatly differ in their healthcare needs [45] . Healthcare need constitutes an important variable in the context of consumer health IT [22] . As frequently observed, adult Internet users suffering from diseases are more likely than other online adults to gather health-related information from the web [7, 51] and similarly in the case of older adults [11] . In a study examining intentions to use a patient portal, Klein [45] found that higher healthcare needs predict patients' intentions to use the system only for informational purposes, indicating that healthcare needs is a cue to obtain more information. In this vein, health behavior researchers suggest that a cue, or trigger, is the necessary condition for engagement in health-promoting behaviors [46, 52] . Such cues can be either external or internal; whereas external cues refer to events or information from outside, such as a reminder from a dentist, internal cues can stem out of physiological states, such as pains [46] . Thus, as adult Internet users suffering from diseases tend to be more interested in online health information [53] , those users might be more motivated to engage in exploratory IT behavior in the pursuit of obtaining health information to better manage their health needs. We hypothesize:
H4(a,b,c,): Healthcare Need is positively associated with (a) Online Health Information Use, (b) Trying to Innovate with IT, and (c) Perceived Usefulness
In addition, we control for further demographic variables (i.e., gender, income, education) and for 'perceived ease of use' given that these might influence our dependent variable [e.g., 4, 11, 43, 54].
Methodology
To test our model, we conducted a quantitative field survey in the U.S. among the general population of people aged 60 and above. Our questionnaire was based on established instruments and adapted -if necessary-to our research context (see Table 1 ). Several pre-tests with the target group led to minor adjustments of the items to improve understanding.
Access to the target group has been frequently shown to be difficult [e.g., 55] and using an onlinesurvey might attract rather technology-savvy older adults causing potentially biased results. Therefore, we employed a convenience sampling method using a paper-and-pen based field survey approach that has been shown to be successfully for gathering data from the target group [e.g., 21]. We collected data randomly at public places such as senior citizen centers, adult schools, and pedestrian zones in the second half of 2015. In total, we received 234 surveys and removed those with respondents being younger than 60 years or due to incomplete data. The remaining 180 surveys constitute the basis of our analysis. 64% of the respondents were female, the average age was 73 years (Min: 60; Max; 101; SD: 7.4), 59% were married, and most respondents reported an annual household income between 50k and 149k USD. The educational level is for 42% a post-graduate study, followed by 34% who graduated college.
Data analysis and results
We analyzed the data using Partial Least Squares (PLS) with the software SmartPLS 3.0 [56] . Analysis involved the common two-step procedure [57] .
Thus, we first assessed the measurement model and as results in Table 2 outline, we found satisfactorily support of its quality. All latent variables have been measured with reflective items. Indicator reliability required items to be significant and loadings above 0.707 [57] resulting in dropping the chronic disease variable of health need. All other items are significant with values of at least 0.889. All constructs' values for Cronbach's Alpha (CA) and Composite Reliability (CR) exceed the threshold of 0.70 and values for Average Variance Extracted (AVE) exceed the minimum of 0.50 [58] suggesting sufficient reliability. Discriminant validity was assessed by observing that each item loads highest on its designated construct (i.e., cross-loadings) [57] and by ensuring that the square roots of AVEs are greater than the correlation [58] . The heterotrait-monotrait ratio with highest value of 0.682 is below the threshold of 0.850 and provides further support for sufficient discriminant validity [59] .
Given that we had to collect self-reported data from a single source at one point of time and place, our data might be subject to common method bias (CMB) [60] . While collecting the data, however, we ensured the participants for anonymity and that there are no 'wrong' or 'right' answers for the survey questions asked in order to mitigate threats of social-desirability biases [60] . To observe the presence of CMB in our final data, we employed two different techniques. First, Harman's single factor test indicated that only 43% of the variance accounted to one factor, which is below the threshold of 50% and, thus, gives initial support for the absence of high CMB [60] . Second, we performed a latent common method factor analysis [60, 61, 62] , a frequently employed test in IS research [e.g., 26, 63] . Hereto, an additional CMB factor containing all indicators is added to the model and all indicators of the theoretical constructs are transformed into singleitem factors [62] . Then, the influence of the CMB factor on each single-item factor is compared with the influence of its theoretical construct by observing 3 items; e.g., 'I believe computer-technologies are easy for me to use, when using them for health-related purposes.' Health Knowledge 2 items; e.g., 'I understand my health problems and how to care for them.' [22] Health Need 1) Number of face-to-face physician visits in last 6 months, 2) Number of different physicians visited in last 6 months, 3) Presence of a chronic disease (yes/no) - [22] changes R 2 values. In our case, the CMB factor explains an average R2 of 0.04% compared to an average R 2 of 86.95%. The ratio of 1:2391 indicates that the influence of the CMB factor is much smaller, suggesting that CMB is not of high concern.
To rule out rival explanations accounting for variations in our dependent variable, we further controlled for the influence of PEOU, gender, income, and education. As these control variables did not exert any significant effects and did not account for additional variance in the dependent variable, we excluded these from further analysis.
Next, we analyzed the results of the structural model. As depicted in Figure 2 , results indicate that our research model explains 42.1% of the variance in seniors' Online Health Information Use. Out of the ten hypothesized relationships, eight found statistical support. Specifically, exploratory IT behavior (i.e., Trying to Innovate with IT) is positively related to seniors' online health information use and this relationship increases with higher age, supporting H1a and H1b. As expected, perceived usefulness likewise accounts for variations in senior's online health use, yet the hypothesized interaction effect with age is not significant. Thus, H2a is supported whereas H2b is not. Health Knowledge significantly increases online health information use of older adults, their exploratory IT behavior, as well as their usefulness perceptions, supporting H3a, H3b, and H3c. Lastly, whereas healthcare need does not pose a significant relationship with online health information use, higher healthcare needs increase seniors' engagement in exploratory behavior and their usefulness perceptions, giving support for H4b and H4c but not for H4a.
We discuss our findings' implications for theory and practice next.
Discussion
The Internet has become an important medium to provide health information to lay users in order to empower them becoming actively involved in their own healthcare and to improve their health-related knowledge and decision making [1, 2] . As older adults are significantly more at risk to suffer from chronic illnesses and other diseases [6, 7] , online health information is ideally positioned to support their wellbeing. Yet, despite being actually using the Internet, older adults frequently do not make use of health information available online [4] . Given that online health information is unlikely to have any impacts on seniors unless it is actually used [10] , our research was 
Theoretical contributions
As introductorily outlined, research on older adults' health IT behavior is scarce [14, 15, 16, 17, 18] and is either descriptive in nature [e.g., 11, 12, 13] or targeted at predicting intentions to use specific health-related systems [19, 20, 21, 22, 23] . This study, thus, makes the following important contributions to research.
First, our research contributes to literature by focusing explicitly on older adults in order to grasp a better understanding of their online health information use behavior, a target group that received scant attention in theory-guided research.
Second, although studies indicate their importance, the role of health literacy and healthcare needs in health IT use have not been examined in great detail yet [18] leading to inconclusive results [22, 23] . By drawing on recent advancements in IS research, we employed a post-adoptive perspective focusing on the notion of enhanced IT use [26, 28, 29] . This allowed us to place exploratory IT behavior as the mediating link of health need and health literacy towards online health information usage and -as our data reflect-found solid empirical support this approach. Thus, health needs provide the cue or trigger to seek for new uses of IT that leads to higher online health information use. In addition, those with higher health needs are much more likely to perceive IT as useful in supporting their health. In similar vein, health literacy, or health knowledge, serves as the necessary domain knowledge that stimulates individual's motivation to find new IT uses leading to higher use of online health information. This, in turn, indicates that individual's inadequate health knowledge acts as a strong inhibitor. Taken these findings together, our study therefore extends prior research reporting mixed results [22, 23] and responds to calls to investigate the role of health status in health IT acceptance and use [14] .
Third, our study contributes to research on postadoptive IT behavior. Exploratory use behaviors received comparatively less attention in IS research [35] and has taken largely place in organizational settings [26, 28, 29, 35] . To this end, our study is among the first that successfully examined the applicability of these concepts in a private setting. Our research further extends prior research about the antecedents and consequences of individuals' innovative IT uses [35] . Precisely, we found individual's needs (i.e., healthcare needs) and domainrelevant knowledge (i.e., health knowledge) as novel antecedents of exploratory IT behavior in private settings. We thereby complement previous research in identifying factors that motivate individuals' innovative IT behavior [28, 35] . Moreover, our study complements recent advancements about the consequences of innovative IT behavior [26] , as that our study demonstrated that exploratory IT behavior leads to specific types of enhanced use (i.e., online health information use). Given our observed interaction with age, we further have shown that exploratory IT behavior does not equally predict enhanced use for all users. In sum, our study responds to the urge to gain a better understanding about the factors and mechanisms that promote post-adoptive behavior [24, 25, 29] .
Practical implications
We can derive important practical implications from our findings. In order to attract seniors towards online health information usage, the usefulness must be clearly communicated. Thereby, it must be taken into account, that seniors perceive health IT less useful and are less likely to engage in online health information seeking, when they do not possess adequate health knowledge. Thus, online health information must be designed and written for lay users without high health literacy. In parallel, seniors have to be better informed about health knowledge in order to motivate them to engage in online use. Basic training interventions to course the web for health information have been shown to be highly successful for older adults [64] . Moreover, seniors perceive health IT as more useful, when they have higher health needs. Given that online health information should be useful for preventive behaviors as well, communicating the benefits to those without severe health issues and needs must be focused. In this vein, media should not only communicate about the potentials of health IT for seniors but should likewise encourage them to explore for new uses of their technology they use. Motivating seniors to 'try out' new features of the Internet may be likewise achieved through persuasion of people important to them, such as their children, grandchildren or other relatives. Given the absence of the influence of perceived easeof-use as a control variable, communicating that online health information does not demand much efforts might be further supportive for seniors' perception about the usefulness of health IT and to encourage their exploratory IT behavior.
Limitations and further research
Despite the contributions and implications derived from our study, however, one has to take the limitations of our research into account when interpreting the results.
From a methodological perspective, a weakness lies in the cross-sectional research design, where data has been collected at the same point at time [26, 60] . Moreover, we employed self-assessed measures that are subjective in nature and might not represent objective health knowledge, health need, or usage. We measured usage in terms of frequency, which is not without its criticism as individuals often tend to overand underestimate their behavior [27] . Concerning our data collection approach, we surveyed seniors at public places and institutions and, thus, we may have missed those, who are less outgoing or have severe physiological issues forcing them to stay at home.
From a theoretical perspective, our research has the following limitations. We conceptualized exploratory IT behavior (i.e., Trying to Innovate with IT) on a general level. Prior research has shown that usefulness perceptions towards IT influences trying behavior [28] , yet because of our general conceptualization of trying, we could not model and examine this relationship. Thus, further research could incorporate the goaldirection of 'improving health' to examine this relationship. Moreover, given our focus on individuals' health factors, we neglected other variables that might account for health information usage. In this respect, further research could examine the influence of individual IT-related factors, such as computer selfefficacy, computer anxiety, or Personal Innovativeness in IT, which have been found to be important factors of older adults' IT behavior [26, 35, 65, 66] . Organizational research revolving around exploratory IT behavior has shown that environmental factors can stimulate employees' attempts to find novel purposes for the target system. In this respect, further research could examine which factors in non-organizational settings have equal influence. Lastly, we conceptualized 'online health information' very broadly and did not distinguish between different types of health information, such as general health information (e.g., wellness, vitamins) and medical information (e.g., treatment, symptoms,). Thus, further research is required to explain different types of health information seeking [67] .
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